Tap chi Khoa hoc Pai hoc Céan Tho Tép 60, So 1A (2024): 55-62

s

Tap chi Khoa hoc Bai hoc Can Tho T

Trutog Daihgo CSa Th

Phan A: Khoa hoc tu’ nhién, Cong nghé va Méi trudng g

ISSN 1859-2333 | eISSN 2815-5599

DOI:10.22144/ctujos.2023.233

PHAN LAP VA TUYEN CHON VI KHUAN CO KHA NANG CHUYEN HOA
GLUCOSE THANH ACID GLUCONIC

Huynh Ngoc Trac Phuong®, Nguyén Thanh Triéu?, Ly Kim Han, V& Phat Tai® va Nguyén Thi Phi
Oanh*

1Sinh vién nganh Sinh hoc Khoa 45, Khoa Khoa hoc Tu nhién, Truong Pai hoc Cdin T@o

2Hoc vién nganh Sinh thai hoc Khoa 28, Khoa‘Khoa hoc Tu nhién, Truong Pai hoc Can Tho

3Khoa Khoa hoc Tu nhién, Truong Dai hoc Can Tho

*Tac gia lién h¢é (Corresponding author): ntpoanh@ctu.edu.vn

Théng tin chung (Article Information) TOMTAT

Acid gluconic dwoc tng dung trong xdy dung, cong nghé thuc
Nhdn bai (Received): 18/08/2023 pham, dwoc pham, v.v. Mot s6 lodi vi sinh vat ciing dwgc chimg
Stra bai (Revised): 20/09/2023 minh c6 khd nang sir dung glucose dé tong hop acid gluconic.
Duyét dang (Accepted): 09/10/2023 Nghién ciru nay dwoc thue hién nham phan lGp cac dong vi khudn

ban dia ¢6 kha nang chuyén héa glucose thanh acid gluconic. Hai
Title: Isolation of bacteria capable of muoi ldm dong vi khudn c6 kha nang sir dung glucose da duwoc
converting glucose to gluconic acid phdn ldp tir cdc loai vo trdi cay, trong do, ba dong GAB3, GBN6

va GSF5 chuyén héa glucose (100 g/L) thanh acid glucomc hiéu
Author(s): Huynh Ngoc Truc Phuong, qud nhat trong moi truong khodng 16i thleu cOpH tir 5 dén 8 sau 5

Nguyen Thanh Trieu, Ly Kim Han, Vo

J ngay nudi cdy. Dong vi khudn GSF5 téng hop acid gluconic cao
Phat Tai and Nguyen Thi Phi Oanh ooy > c & 1op &

nhat, dat 29,19 g/L khi dicoc nudi cay trong méi truong cé pH = 6.
Két qud phan tich va so sanh trinh tw gen 16S-rRNA cho thay dong
vi khuan GSFS5 thugc chi Staphylococcus va duoc dinh danh la
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ABSTRACT

Gluconic acid is applied in construction, food technology,
pharmaceutical products, etc. Many studies indicated that
microorganisms were potential candidates for the production of
gluconic acid from glucose. This study aimed at the isolation of
indigenous bacteria that can transform glucose to gluconic acid.
Twenty-five bacterial strains capable of utilizing glucose were
isolated from different fruit peels. Three strains GAB3, GBN6, and
GSF5 were able to effectively convert glucose (100g/L) to gluconic
acid in a minimal medium with pH ranging from 5 to 8 after 5 days
of inoculation. Strain GSF5 producing 29.19 g/L showed the
highest gluconic acid synthesis ability in the medium at pH6 and
was identified as Staphylococcus sp. GSF5 based on 16S-rRNA
gene sequence analysis and alignment.

Affiliation(s): Can Tho University

Keywords: Gluconic acid, glucose, isolation, Staphylococcus sp.
GSF5

55



Tap chi Khoa hoc Pai hoc Céan Tho

1. GIOI THIEU

Acid gluconic dugc ung dung rong réi trong
nhiéu linh vic nhu cong nghiép, thuc pham, dwoc
pham, dét, luyén kim, thudc da, vat liéu xay dung va
nhiéu nganh céng nghiép khéc (Cannete et al.,
2016). Trong xay dung, acid gluconic duoc str dung
nhu mot chat phu gia dé tang kha nang chdng chiu
cla xi mang va 6n dinh trong diéu kién khi hau khac
nghiét. Trong cong nghé thuc pham, acid gluconic
duoc sir dung lam chat diéu vi, phu gia trong san
Xuit banh nudng, sita dau nanh, sira chua, phd mai
va banh mi (Ramachandran et al., 2006).

Trén thé gidi, nghién ctu san xuat acid gluconic
ngay cang dugc quan tam. Trong vai thap ky qua,
san xuat acid gluconic va cac dan xuat cia ching
duoc thyc hién bang phuong phéap 1én men nho Vi
sinh vat sa dung cac nguon carbon khac nhau
(Cannete et al., 2016). Nhiéu vi sinh vat da duoc
ching minh ¢6 kha nang chuyén héa glucose thanh
acid gluconic nhu nam Aspergillus niger (Lu et al.,
2015), Penicillium (Herrick & May, 1928) hoic vi
khuan Pseudomonas (Alonso et al., 2015),
Gluconobacter (Peters et al., 2013) va Acetobacter
(Stephan etal., 1991). Tuy nhién cho dén nay, ¢ Viét
Nam ndi chung va dong bang song Cuu Long noi
riéng chua c6 nghién cttu nao vé vi khuan cé kha
nang tong hop acid gluconic da dugc cong bé. Chinh
vi vay, nghién ciru nay duoc thuc hién nham phan
lap cac dong vi khuan ban dia c6 kha nang chuyén
héa glucose thanh acid gluconic, lam tién dé cho cac
nghién ciru tng dung vi khuén vao viéc tong hop
acid gluconic bang phuong phap sinh hoc.

2. PHUONG PHAP NGHIEN CUU
2.1. Thumiu

Mau trai cay ding dé phan lap vi khuan bao gom
chudi xiém (Musa acuminata x M. balbisiana), coc
(Spondias dulcis), khé ngot (Averrhoa carambola
L.) va khom (Ananas comosus (L.)) duoc thu tai
vuon nha thugc x& Thién My, huyén Tra On, tinh
Vinh Long. D6i véi mdi loai tréi cay, thu ngau nhién
3 trai chin (trai con trén cay va con nguyén vo) bang
bao tay sach va bao quan trong tdi nylon. Mau sau
khi thu duoc trit trong nude da khi chuyén vé phong
thi nghiém.

2.2. Phan lap vi khuin c6 kha ning sir dung

glucose

Mai loai tréi cdy gom 3 tréi dugc got vo, cit vo
thanh hinh vudng (khoang 1cm x 1cm) va tron déu
trong cdc thay tinh sach. Tumg loai vo tréi cay (5 g
mau) duoc cho vao binh tam giac 100 mL chtra 45
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mL moéi trudong khoang téi thiéu (MM) long ¢ bd
sung 100 g/L glucose da dugc khir tring. Mau sau
khi chuyén vao moi truong long dugc lic 200
vong/phut ¢ nhiét d6 phong thi nghiém (30 - 32°C).
Sau 3 ngay, mau duoc dé yén 30 phdt va dung dich
huyén phu vi khuan dugc pha loang dén 10°. Sau
d6, dung dich huyén phui cua timg d¢ pha loéing (100
HL) dugc hut va tréi 1én moi truong MM dac co bd
sung 100 g/L glucose, mau duoc u ¢ 32°C. Sau 7
ngay, nhiing khuan lac roi rac, khéc nhau vé hinh
thai duoc chon dé tiép tuc phan lap thuan bing
phuong phap ciy ria trén méi truong MM dic ¢6 bo
sung 100 g/L glucose (Anastassiadis et al., 2003;
Voon et al., 2016, ¢6 hiéu chinh). Sau d6, cac khuan
lac tiép tuc duoc cay ria dé lam rong trén méi truong
Tryptone soya agar (TSA, 30 g/L Tryptone soya
broth va 15 g/L agar). Do thuan caa vi khuan phan
lap duoc xéac dinh dua vao hinh thai khuan lac nhu
mau sic, d6 ndi, bia, bé mat va hinh dang té bao dudi
kinh hién vi. Nhitng dong vi khuan thuan dugc md
ta hinh thai khuan lac sau 3 ngay nudi cay trén moi
truong TSA va xac dinh Gram (Anh, 2006). Thanh
phan ciia moi truong MM gdm 1,42 g NayHPO,,
1,36 g KH2PO4, 98,5 mg MgS0..7H.0, 5,75 mg
CaCl,.2H,0, 3,2 mg Na-EDTA, 2,75 mg
FESO4.7H20, 1,7 mg MnSO4.H20, 1,16 mg H3BO3,
1,15 mg ZnS04.7H.0, 0,24 mg CuSQ,, 0,24 mg
CoCl.6H,0, 0,1 mg MoOs, 1000 mL nuéc cat, pH
=7+0,2 (Nguyen etal., 2014).

2.3. Khio sat kha ning 1én men ciia vi khuin

Mai treong Phenol Red Glucose Broth (PRGB:
4 g/L glucose, 10 g/L yeast extract, 1 g/L peptone va
5 g/L NaCl, 0,018 g/L phenol red, pH = 7,4) dugc
sir dung dé khao sat kha ning 1én men cua cac dong
vi khuan phan lap. Ching mét khuan lac caa mdi
dong vi khuan vao tirng dng nghiém 12 mL cé chira
10 mL méi truong PRGB, sau d6 dé yén ¢ 32°C va
theo ddi kha nang 1én men cua vi khuan sau 1, 3 va
5 ngay nudi cay. Vi khuan cé kha ning 1én men tao
acid 1dam giam pH méi truong nén moéi truong
chuyén mau tir d6 sang vang hozic cam (Buchanan
& Gibbons, 1974).

2.4. Khio sat kha ning chuyén héa glucose
thanh acid gluconic

Sau khi tuyén chon duoc céc dong vi khuan cé
kha ning 1én men sau 1 ngay nudi cdy, kha ning
chuyén héa glucose thanh acid gluconic caa nhiing
dong vi khuan nay tiép tuc duoc khao sat.

Chiing mét khuén lac caa mdi dong vi khuan sau
72 gio nudi cay trén moi truong TSA vao 4 mL moi
truong TSB, mau duoc lic 200 vong/phdt trong 12
gio. Sau do, diéu chinh mat d6 quang cia maiu
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(ODgoonm) V& 0,7 (twong dwong 10° CFU/mL).
Chung 100 pL huyén pha vi khuan (da duoc diéu
chinh mat d6 quang) vao dng nghiém 12 mL c6 chtra
10 mL méi truong MM long c6 bd sung 100 g/L
glucose. Céc éng nghiém dugc dé yén & 32°C, thi
nghiém duoc 13p lai 3 1an. Acid gluconic tao ra trong
moi trudng duoc dinh luong ¢ thoi diém 3,5 va 7
ngay nudi ciy (Sainz et al., 2016).
2.5. Khao sat anh hwéng cia pH dén su
chuyén héa glucose thanh acid gluconic
& vi khuan

Theo Ramachandran et al. (2006), pH la yéu tb
chinh anh huong dén qua trinh téng hop acid
gluconic & vi sinh vat, dic biét 14 anh hudng dén
hoat tinh cua enzyme glucose oxidase tham gia
chuyén héa glucose thanh acid gluconic (Yan et al.,
2022). Do d9, trong nghién ctu nay, vai tro caa pH
dbi voi su tong hop acid gluconic & cac dong vi
khuan phan lap ciing duoc khao sat.

Thinghiém dugc thyc hién twong ty mé ta 6 muc
2.4 v6i pH mdi truong dugc hiéu chinh dé dat cac
gid tri 5, 6, 7 va 8 (Sainz et al., 2016). Thi nghiém
dugc 1ap lai 3 1an. Acid gluconic tao ra trong moi
truong tng vaéi tung gia tri pH duoc dinh luong &
thoi diém 3, 5 va 7 ngay nudi cay.

2.6. Phuwong phap dinh luwgng acid gluconic

Acid gluconic (Macklin, d6 tinh khiét 49-53 wt.
% trong H20) dugc dinh lugng theo phuong phap
cua Lan et al. (2020) cé hiéu chinh.

Thiét ldp dwong chudn: Acid gluconic dwoc pha
thanh ddy ndng d6 10, 20, 30, 40 va 50 g/L. Sau dé,
dung dich acid gluconic (40 pL) & timg nong do
dugc hit va cho vao mdi éng nghiém va bo sung 360
uL nudc cat, 400 pL FeSO, (0,216 mM), 5 mL PBS
(8 g/L NaCl, 0,2 g/L KCI, 3,63 g/L. Na;HPO,.12H,0
va 0,24 g/L KH,PO4, pH = 11,52) va 2,5 mL Indigo
carmine (0,13 mM). Hon hop duoc dé yén 30 phdt,
sau d6 do do hap thu quang phé cua hdn hop & buée
song 610 nm. Puong chuan duoc thiét 1ap dua trén
su tuong quan gitta ham luong acid gluconic (g/L)
va do hap thu quang phd & buéc séng 610 nm.
Phuong trinh duong chuin cé dang y = 341,4x -
73,304 (R?= 0,994), trong d6 x la do hap thu quang
phd caa hdn hop va y 1a ham lwong acid gluconic.

Dinh lwong acid gluconic trong méi truwong nudi
cay vi khudn: Tai mdi thoi diém khao sét, 500 pL
mau nudi cay vi khuan duoc thu va ly tam 15.000
vong/phut ¢ 4°C trong 15 phit. Sau do, dich trong
(40 uL) dwoc hat dé dinh lugng acid gluconic bang
phuong phép quang phd va duong chuan da thiét

lap.
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2.7. Gidi trinh tw gen 16S-rRNA cia vi
khuan c6 kha nang chuyén hoa glucose
thanh acid gluconic

Dong vi khuan tiém nang dwgc nubi cay trén moi
truong TSA ¢ 32°C trong 72 gio. DNA cua vi khuan
duoc ly trich va giai trinh ty (Cong ty TNHH Dich
vu va Thuong mai Nam Khoa, TP. Ho Chi Minh) st
dung cap moi 27F (5-AGAGTTTGATCMTGG-
CTCAG-3") va 1492R (5’-TACGGYTACCTTG-
TTACGACTT-3’) (Frank et al., 2008) dé khuéch
dai doan gen 16S-rRNA. Thanh phi‘in cua mot phan
g PCR 25 L gom 12,5 pL master mix, 0,5 pL ca
hai loai mdi, 5 uL DNA, 7 uL nuéc. Chu ky nhiét
cua phan tng PCR gom 95°C (6 pht), 40 chu ky
nhan sb luong DNA véi nhiét do va thoi gian twong
ung la 95°C (30 giay), 55°C (30 giay), 72°C (30
giay) va 72°C (5 phat). San pham PCR duoc kiém
tra bang ky thuat dién di trén gel agarose 1,5% va
duoc giai trinh ty bang phuong phap Sanger (Blazej
et al., 2006).

2.8. Xir ly sé liéu

Trinh tw gen 16S-rRNA cua vi khuan tuyén chon
dugc so sanh véi trinh ty gen tuong ung trong ngan
hang dit liéu NCBI bang cong cu BlastN. Cac s6 liéu
dugc tinh trung binh va vé biéu db bang Microsoft
Excel 13. Phan mém Minitab 18 dwoc sir dung dé so
sanh sy khac biét va phan nhém sé liéu mot nhan té
(one-way ANOVA) bang kiém dinh Tukey.

3. KET QUA VA THAO LUAN

3.1. Phan lap vi khuin cé kha ning sir dung
glucose

Turcac mau Vo tréi cay, 25 dong vi khuan c6 kha
ndng phat trién trén moéi truong khoang tdi thiéu c6
b sung 100 g/L glucose da duoc phan lap. Trong
d6, 5 dong vi khuan duoc phan lap tir vo céc, 8 dong
vi khuan duoc phan lap tir vo chudi, 7 dong vi khuan
duoc phan 1ap tir vo khém va 5 dong vi khuan dugc
phan lap tir vo khé ngot.

20 pm 200m° -

Hinh 1. Hinh thai khuin Iac va té bao (phong
dai 1000X) ciia ba dong vi khuén dai di¢n

Ghi cha: A: dong GABS, B: dong GPA2, C: dong GSF5
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Vé hinh théi, cac dong vi khuan phan 16n c6
khuan lac tron hodc khong déu; mau tring hoic
vang; bé mat tron hodc nhin; bia nguyén, chia thity
hay réng cua; do ndi phang hodc mo; kich thudc
khuan lac tir 0,5 dén 3,5 mm sau 3 ngay nudi Cay
trén moi truong TSA. Té bao cua cac dong vi khuan
¢6 hinh cau hoac hinh que; kich thuéc tir 0,5 dén 4
um, trong d6, 22 dong vi khuan Gram duong va 3
dong vi khuan Gram am. Dac diém hinh thai khuan
lac va té bao cua cac dong vi khuan dugc mo ta &
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Bang 1. Hinh dang khuan lac va té bao cia mot s6
dong vi khuan dai dién dugc thé hién & Hinh 1.

Theo Sainz et al. (2016), cac loai vi khuan thugc
chi Gluconobacter va Acetobacter duoc phan 14p tir
nho c6 kha nang 1én men acid acetic (Navarro et al.,
2013) ciing c¢6 kha nang tong hop acid gluconic tir
glucose. Nhu vay, cac co chat nhu trai cay hodc vo
tréi cay co chira glucose la nguon co chat 1y tuong
c6 thé sir dung dé phan Iap vi khuan chuyén hoa
glucose thanh acid gluconic

Bang 1. Hinh thai khuin lac va té bao caa 25 dong vi khuan phan lap

Pic diém khuén lac

Pic diém té bao

N Nguon X " Kich N Kich
TT Dong gic  Hinhdang Mausic C°, Bia D0 thwee NN hwée  Gram
mat noi dang
(mm) (um)
1 GAB1L tron trangsita  tron  nguyén lai 1 cau 0,5 -
2  GAB2 tron tréng nga tron nguyén  mo 25  clu 1+
3 GAB3 Vocoéc tron tringngd tron  nguyén lai 25 cau 1 +
4  GAB4 tron tringsita tron  nguyén  lai 05 cau 05 +
5 GAB5 tron trdng trong tron  nguyén md 3 que 1x0,5 -
6 GBN1 tron tringngad tron  nguyén  lai 3 cau 05 +
7  GBN2 khongdéu  tringsira tron chiathdy —mo 3 ciu 05 +
8 GBN3 tron trang nga tron  nguyén md 2 ciu 0,5 +
9 GBN4 Vochudi tron trang ngd tron nguyén  lai 25 cau 1+
10 GBN5 xiém  tron vang trong  tron nguyén lai 3 ciu 1 +
11 GBN6 tron trang nga tron nguyén mo 15 ciu 0,5 +
12 GBN7 tron tringsita tron  nguyén mo 15 ciu 1 +
13  GBNS tron tringngd tron nguyén  lai 3 ciu 1 -
14 GPA1l tron trang trong tron  nguyén lai 1 cau 0,5 +
15 GPA2 tron tring duc  nhian nguyén lai 2,5 que 1,5x0,5 +
16 GPA4 tron tringsira tron nguyén  md 3 ciu 1+
17 GPA5 Vo khém tron tringtrong tron nguyén  lai 1 cau 1+
18 GPA6 tron tringtrong tron nguyén lai 05 cau 1+
19 GPA7 tron tringngd tron  nguyén  lai 05 cau 1+
20 GPA8 tron tring trong tron nguyén  md 05 cau 05 +
21 GSF1 tron tringngd tron nguyén  lai 25 cau 1+
22 GSF2 ..« khong déu  tringtrong tron  chiathly mo 2 ciu 05 +
23 GSF3 ndot tron trangsita tron  nguyén lai 15 que 4x0,5 +
24  GSF5 g0 tron trang ngd tron  nguyén lai 15 cau 0,5 +
25 GSF6 khongdéu  tringngd tron chiathly md 35 cdu 05 +

3.2. Kha niing Ién men glucose tao acid hiru
co cua cic dong vi khuan phan lap

Céc dong vi khuan dwoc kiém tra kha nang tong
hop acid hitu co trong méi truong PRGB. Két qua
khao sat cho thay trong 25 dong vi khuan phan lap,
14 dong vi khuan c6 kha ning st dung glucose dé
t6ng hop acid 1am ddi mau méi twong PRGB tir d6
sang vang trong 5 ngay nudi cay. Tuy nhién, thoi
gian tao acid cua cac dong vi khuin khéng gidng
nhau (Bang 2).

Trong 14 dong vi khuin khao sét, 6 dong GAB3,
QABS, GBN3, GBN@, GSF1 va GSF5 cd kha nang
tong hop acid lam d6i mau méi treong sau 1 ngay
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nudi ciy. Theo Cowan and Steel (1965), c4c dong vi
khuan c6 kha ning 1én men glucose tao acid lam
giam pH mai truong duge dinh tinh nho thude thir
phenol red, khi d6 méi trueong chuyén tir do sang
vang. Theo Gaden et al. (1992), glucose c6 thé duogc
vi khuan chuyén héa thanh céc acid hiru co khac
nhau nhu acid lactic, acid citric, acid gluconic, v.v.
Nhu vay, nhiing thi nghiém ban dau cho thiy 6 dong
vi khuin GAB3, GAB5, GBN3, GBN6, GSF1 va
GSF5 ¢6 kha niang chuyén héa nhanh glucose tao
thanh acid nén dugc tuyén chon dé tiép tuc khao sat
kha nang tong hop acid gluconic.
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Bang 2. Kha ning 1én men tao acid cia mét sb
dong vi khuan phan lap

Thoi gian 1én men

TT Dong vi khuin (ngay)
1 3 5
1 GAB2 - - +
2 GAB3 + + +
3 GAB5 + + +
4 GBN3 + + +
5 GBN6 + + +
6 GBN7 - + +
7 GBN8 - - +
8 GPAl - - +
9 GPA2 - + +
10 GPA4 - - +
11 GPA7 - + +
12 GSF1 + + +
13 GSF5 + + +
14 GSF6 - + +

Ghi chi: -2 méi trurong khdng doi mau so véi déi chimg
(mau dd), +: moi truong doi mau tir dé sang vang.

3.3. Khi niing chuyén héa glucose thanh acid
gluconic cia vi khuan

Khi duoc nudi cay trong méi truong MM ¢6 bd
sung glucose (100 g/L), cac dong vi khuan téng hop
acid gluconic vai ham lugng khac nhau theo thoi
gian, khéc biét co ¥ nghia thong ké so véi nghiém
thire d6i ching khong chung vi khuan (Hinh 2). Sau
3 ngay nudi cay, ca 6 dong vi khuin GAB3, GABS,
GBN3, GBN6, GSF1 va GSF5 déu sinh ra acid
gluconic, trong d6, dong GSF1 tong hop acid
gluconic cao nhét, dat 11,93 g/L. Sau 5 ngay, dong
GSF5 ¢6 ham lwong acid gluconic sinh ra cao nhit,
dat 28,78 g/L, khac biét so vé6i cac dong vi khuan
con lai. O thoi diém 7 ngay, dong vi khuan GBN3
tao acid gluconic cao nhit, khac biét c6 y nghia
thdng ké so véi cac dong vi khuan con lai, dat 20,01
g/L.

Nhu vay, qua 7 ngay nudi cdy, ham luong acid
gluconic sinh ra cua tung dong vi khuan khéng
gidng nhau. Nam dong GAB3, GAB5, GBN6, GSF1
va GSF5 tao ra acid gluconic vao ngay thir 3, dat tdi
da vao ngay thir 5 va giam vao ngay thir 7. Trong
khi d6, dong vi khuan GBN3 c¢6 ham lwong acid
gluconic sinh ra va ting dan sau 3, 5 va 7 ngay nudi
cay. Trong 6 dong vi khuan khao sét, dong GSF5 c6
ham lwong acid gluconic sinh ra cao nhit sau 5 ngay
nudi cdy, dat 28,78 g/L (Hinh 2).
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Hinh 2. Kha ning chuyén héa glucose thanh
acid gluconic caa 6 dong vi khuin
Ghi chi: Cac s6 ligu di kem chit cai giong nhau thi khac
biét khong c6 y nghia thong ké ¢ muc 5%.

Theo két qua nghién ctru cua Sainz et al. (2016),
c4c loai vi khuan thudc chi Gluconobacter va
Acetobacter dugc phan 1ap tir nho c6 kha nang tong
hop acid gluconic tir glucose sau 5 ngay nudi cay,
dat trén 90%, véi nong do glucose ban dau la 250
mM (teong duong 34,56 g/L). Trong nghién ctu
nay, dong vi khuan GSF5 c6 kha ning tong hop
28,78 g/L acid gluconic tir 100 g/L glucose, dat
28,78% sau 5 ngay nudi ciy. Két qua nay phi hop
véi nhan dinh cua Sainz et al. (2016), moi dong vi
khuan c6 kha nang hap thu glucose va khd nang tong
hop acid gluconic khéng giéng nhau. Hon nira, acid
gluconic sau khi dugc téng hop c6 thé bi oxy héa
tao thanh cac mudi gluconate. Diéu nay phu hop véi
két qua khao sat & nam dong vi khuin GAB3,
GAB5, GBN6, GSF1 va GSF5 khi luong acid
gluconic sinh ra ting tir ngay 3 dén ngay 5 va giam
gngay 7.

3.4. Anh hwéng cia pH dén su chuyén hoa

glucose thanh acid gluconic & vi khuin

Ba dong vi khuan GAB3, GBN6 va GSF5 c6 kha
nang tao ra acid gluconic cao nhat trong cac dong vi
khuan phan lap nén duoc tiép tuc khao sét anh
huéng caa pH dén su chuyén héa glucose thanh acid
gluconic. Két qua khao sét cho thiy pH méi truong
nudi cdy c6 anh huéng dén kha nang chuyén hoa
glucose (100 g/L) thanh acid gluconic (Hinh 3). Khi
dugc nudi Cay trong moi truong c6 pH tir 5 dén 8,
ca ba dong vi khuan GAB3, GBN6 va GSF5 déu
téng hop acid gluconic, Khac biét c6 y nghia thng
ké so vai nghiém thirc dbi chung khong chung vi
khuan. Trong d6, & pH = 6, ca 3 dong vi khuan
GAB3, GBNG6 va GSF5 tong hop acid gluconic cao
nhat, dat 1an luot la 23,11, 26,49 va 29,19 g/L, khac
biét c6 y nghia théng ké so véi cac didu kién pH con
lai. O pH =5 va pH = 7, ca ba dong vi khuan déu
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tao ra acid gluconic véi ham luong tir 13,65 dén
19,86 g/L. O pH = 8, ca 3 dong vi khuan tao ra acid
gluconic thap nhat. Nhu vay, méi truong ¢6 pH = 6
1a diéu kién thich hop cho su tong hop acid gluconic
cua ba dong vi khuan sau 5 ngay nudi cay (Hinh 3).

35 OpH=5 @pH=6 @pH=7 SpH=§

2 a
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Débi ching GAB3 GBN6 GSF5

Dong vi khudn

Hinh 3. Anh hwéng cia pH dén sy chuyén hoa
glucose thanh acid gluconic ciia vi khuin sau 5
ngay nudi cay
Ghi ch: Céac s6 ligu di kém chir cai giong nhau thi khac

biét khong c6 y nghia thong ké ¢ muc 5%.

Két qua nay ciing phu hop voi nghién ciu cia
Garcia et al. (2017) khi khao st cac yéu té anh
huéng dén qué trinh tong hop acid gluconic & vi
khuan acid acetic. Két qua cho thdy pH méi truong
thuan lgi cho su tong hop dao dong tir 4,5 dén 7,0
do pH thdp hon s& kich hoat chu trinh acid
tricarboxylic (chu trinh Krebs) va dan dén téng hop
acid citric thay vi acid gluconic. Theo Yan et al.
(2022), pH ¢6 anh huong dén hoat dong ciia enzyme
glucose oxidase GoxM8 tham gia vao qua trinh téng
hop acid gluconic. Méi truong ¢6 pH tir 5 dén 6 1a
diéu kién téi wu cho hoat dong cua enzyme GoxM8.
Trong nghién ctru ndy, ca ba dong vi khuan GABS3,
GBN6 va GSF5 déu c6 ham luong acid gluconic
dugc tdng hop cao nhit sau 5 ngay nudi ciy & moi
trueong ¢ pH = 6.

3.5. Pinh danh vi khuin c6 kha niing chuyén

héa glucose thanh acid gluconic

Dong vi khuan GSF5 1a dong vi khuén tiém ning
c6 kha ning sir dung glucose hiéu qua nhit trong cac
dong vi khuan phan lap nén dwoc giai trinh ty doan
gen 16S-rRNA. Két qua giai trinh ty va so sanh do
turong dong cho thdy dong vi khuin GSF5 c6 trinh
tu gen 16S-rRNA, véi chiéu dai dugc phan tich la
1441 nucleotide, trong dong 100% véi gen twong
ung cua dong Staphylococcus arlettae EE107-P1
(Accession number: MN581178.1) nén dong vi
khuan GSF5 thudc chi Staphylococcus va duge dinh
danh la Staphylococcus sp. GSFb5.
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Nhiéu nghién ctru da chiing minh vai tro cua vi
khuan trong qua trinh chuyén héa cac nguon carbon
kh&c nhau thanh acid gluconic. Nhiing dong vi
khuan thugc chi Acetobacter, Gluconobacter va cac
loai Zymomonas mobilis, Azospirillum brasiliense
va Pseudomonas ovalis c6 kha ning chuyén hoa
sucrose, fructose, glucose, maltose va xylose thanh
acid gluconic (Ramachandran et al., 2006; Pal et al.,
2016). Wang et al. (2016) sir dung vi khuan
Klebsiella pneumoniae dot bién dé san xuét acid
gluconic, dat 422 g/L. Vi khuan Gluconobacter
oxydans c6 kha nang tong hop 230 g/L acid gluconic
V6i ning suat 9,6 g/L/gid & quy md cdng nghiép st
dung dich thuy phéan cellulose (Dai et al., 2022).
Feng et al. (2023) sir dung Escherichia coli tai to
hop dé 1én men mat ri duong thanh acid gluconlc
Tuy nhién, cho dén nay, chua c6 nghlen cll NAO V&
vi khuan thudc chi Staphylococcus c¢d kha ning
chuyén hoa glucose thanh acid gluconic dugc cong
bé. Trong nghién ctu nay, dong vi khuan
Staphylococcus sp. GSF5 1a dong vi khuan tiém
ning c¢6 kha niang chuyén héa glucose (100 g/L)
thanh acid gluconic sau 5 ngay nudi ciy trong moi
truong MM (pH = 6) cao nhat, dat 29,19 g/L. Pay la
dong vi khuan dau tién thuoc chi Staphylococcus
dugc chitng minh c6 kha nang nay.

Vi khuén thudc chi Staphylococcus cling duoc
g dung trong cdng nghé thuc pham va cong nghé
sinh hoc. Trong céng nghé l1én men phd mai, chang
han trong French cheese, c¢6 15 lodi vi khuén
Staphylococcus dia dugc ghi nhan, cha yéu 1a
Staphylococcus equorum (22%), S. xylosus (20%),
S. saprophyticus (14%), S. epidermidis (11%) va S.
lentus (9%). Trong cdng nghé thuc pham, vi khuin
staphylococci c6 vai trd 6n dinh mau do c6 hoat tinh
khéng oxy hoa, lam cham thoi gian hu hong, ting
huong vi do kha nang thuy phén céc acid amin va
acid béo. Dic biét, vi khuan Staphylococcus cé kha
ning téng hop cac enzyme ngoai bao nhu lipases,
nucleases, proteases va protein A. C4c hop chat nay
dugc ung dung phé bién trong cong nghé sinh hoc
nhu chat xdc tac va chat khang khuan (bacteriocins)
trong thuc phim. Trong cong nghiép, lipases duoc
sir dung trong duwoc pham, bot gidt, thuc pham,
khéng oxy hoa, polymer sinh hoc, m§ phim, v.v.
(Wtadyka & Bonar, 2018).

4. KET LUAN

Hai muoi lam dong vi khudn c6 kha ning st
dung glucose di duoc phan lap tir cdc mau vo tréi
cay, trong d6, 14 dong vi khuan c6 kha ning 1én men
glucose sau 5 ngay nudi cdy. Sau dong vi khuan gom
GAB3, GAB5, GBN3, GBN6, GSF1 va GSF5 lén
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men glucose tao acid, trong d6, ba dong GAB3,
GBN6 va GSF5 tong hop acid gluconic hiéu qua
nhat sau 5 ngay nudi cay. Ca ba dong vi khuan nay
déu tao acid gluconic trong méi trudng MM c6 cac
gid tri pH tir 5 dén 8, trong d6, pH = 6 1a diéu kién
t6i uu cho su tong hop acid gluconic. Dong vi khuan
GSF5 sinh acid gluconic cao nhat, dat 29,19 g/L va
dugc dinh danh la Staphylococcus sp. GSF5 dua vao
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